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The angle-resolved photoemission spectroscopy (ARPES) autocorrelation in the electron-doped
cuprate superconductors is studied based on the kinetic-energy driven superconducting (SC) mech-
anism. It is shown that the strong electron correlation induces the electron Fermi surface (EFS)
reconstruction, where the most of the quasiparticles locate at around the hot spots on EFS, and then
these hot spots connected by the scattering wave vectors qi construct an octet scattering model. In a
striking analogy to the hole-doped case, the sharp ARPES autocorrelation peaks are directly corre-
lated with the scattering wave vectors qi, and are weakly dispersive in momentum space. However,
in a clear contrast to the hole-doped counterparts, the position of the ARPES autocorrelation peaks
move toward to the opposite direction with the increase of doping. The theory also indicates that
there is an intrinsic connection between the ARPES autocorrelation and quasiparticle scattering
interference (QSI) in the electron-doped cuprate superconductors.
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The undoped parent compounds of cuprate supercon-
ductors are Mott insulators. This Mott insulating-state
appears to be due to the strong electron correlation1, and
yields the unconventional form of superconductivity2,3
and anomalous normal-state properties with holes or
electrons doping4. After intensive investigations over
more than 30 years, it has become clear that although the
cause of the SC mechanism and the anomalous normal-
state are most likely the same for both the hole- and
electron-doped cases, some qualitative differences be-
tween the hole- and electron-doped cases have been ob-
served experimentally5,6. In this case, the investigation
of these differences between the hole- and electron-doped
cuprate superconductors would be crucial to the under-
standing of the essential physics of cuprate superconduc-
tors.
Experimentally, the ARPES observations indicate that
the EFS reconstruction is one of the common feature7–9
for all families of cuprate superconductors, where the
spectral weight of the quasiparticle excitation at around
the antinodal regime is suppressed, and then EFS is bro-
ken up into the disconnected Fermi arcs located at around
the nodal regime. However, the most of the spectral
weight locates at around the tips of the Fermi arcs10–15,
which in this case coincide with the hot spots on EFS.
These hot spots connected by the scattering wave vector
qi dominate the quasiparticle scattering processes. More
specifically, the ARPES data of the hole-doped counter-
parts show that the ARPES autocorrelation peaks that
are associated with the regions of the highest joint den-
sity of states are directly correlated with these scattering
wave vectors qi, and are well consistent with these QSI
peaks observed from the Fourier transform (FT) scan-
ning tunneling spectroscopy (STS) experiments. In this
case, a natural question is whether the intrinsic feature
of the ARPES autocorrelation is a universal behavior for
all families of cuprate superconductors or not?
In the recent work16 based on the kinetic-energy driven
SC mechanism18–20, the ARPES autocorrelation in the
hole-doped case has been discussed, and then the main
features observed from the ARPES experiments17 are
qualitatively reproduced. In this paper, we study the
ARPES autocorrelation in the electron-doped side along
with this line. We show explicitly that the ARPES auto-
correlation peaks connected directly with the scattering
wave vectors qi are a universal behavior for both the hole-
and electron doped cases. However, in a clear contrast to
the hole-doped counterparts, the position of the ARPES
autocorrelation peaks move toward to the opposite direc-
tion with the increase of doping. Our results also predict
that as in the hole-doped case, there is also an intrinsic
connection between the ARPES autocorrelation and QSI
in the electron-doped cuprate superconductors.
The single common feature for all families of cuprate
superconductors is the presence of the CuO2 planes
4–6,
and then the experimental evidences indicate that the
unconventional physics of cuprate superconductors are
dominated by the CuO2 plane. Moreover, it is widely
accepted that the minimal model that may capture es-
sential property of the CuO2 plane is the t-J model on a
square lattice1: H =
∑
laˆσ taˆC
†
lσCl+aˆσ + µ
∑
lσ C
†
lσClσ +
J
∑
lηˆ Sl · Sl+ηˆ, where the summation is over all sites l,
and for each l, over its nearest-neighbor (NN) sites aˆ = ηˆ
with the transfer integral taˆ = tηˆ = t or next NN sites
aˆ = τˆ with the transfer integral taˆ = tτˆ = −t′, while the
spin-exchange interaction occurs only for the NN sites ηˆ.
For the electron doping, t < 0 and t′ < 0. C†lσ (Clσ) is a
creation (annihilation) operator for an electron with spin
σ, Sl is the spin operator, and µ is the chemical potential.
In the electron-doped case, this t-J model is imposed a
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2on-site local constraint
∑
σ C
†
lσClσ ≥ 1 in order to remove
zero electron occupancy of any lattice site.
In the actual analysis, the simplest realization of this
local constraint is the approach based on the charge-
spin separation (CSS)21,22. In our early studies, the CSS
fermion-spin theory has been proposed for a proper treat-
ment of no-double electron occupancy local constraint for
the hole-doped case23,24. To employ this CSS fermion-
spin theory to the electron-doped side, it is better to
work in the hole representation via a particle-hole trans-
formation Clσ → f†l−σ, and then the t-J model can be
rewritten in the hole representation as25,
H = −
∑
laˆσ
taˆf
†
l+aˆσflσ − µ
∑
lσ
f†lσflσ + J
∑
lηˆ
Sl · Sl+ηˆ, (1)
where f†lσ (flσ) is the creation (annihilation) operator
for a hole with spin σ, and then the local constraint of
no-zero electron occupancy
∑
σ C
†
lσClσ ≥ 1 in the elec-
tron representation is replaced by the local constraint of
no-double hole occupancy
∑
σ f
†
lσflσ ≤ 1 in the hole rep-
resentation. This local constraint of no-double hole occu-
pancy now can be treat exactly within the CSS fermion-
spin formalism23,24, fl↑ = a
†
l↑S
−
l and fl↓ = a
†
l↓S
+
l , where
the spinful fermion operator alσ = e
−iΦlσal carries the
charge of the constrained hole together with some effects
of spin configuration rearrangements due to the presence
of the doped charge carrier itself, while the spin opera-
tor Sl describes the spin degree of freedom of the con-
strained hole, and then the local constraint of no-double
hole occupancy is satisfied in the actual calculations. In
this fermion-spin representation, the t-J model (1) can
be expressed as,
H =
∑
laˆ
taˆ(a
†
l↑al+aˆ↑S
+
l+aˆS
−
l + a
†
l↓al+aˆ↓S
−
l+aˆS
+
l )
+ µ
∑
lσ
a†lσalσ + Jeff
∑
lηˆ
Sl · Sl+ηˆ, (2)
with Jeff = (1 − δ)2J , and δ = 〈a†lσalσ〉 = 〈a†l al〉 that is
the doping concentration. In the following discussions,
the parameters in the t-J model are chosen as t/J =
−2.5, t′/t = 0.4, and J = 100 meV, which are the typical
values of the electron-doped side5,6.
Within the t-J model (2) in the fermion-spin repre-
sentation, the kinetic-energy driven SC mechanism has
been developed18,19, where the interaction between the
charge carriers directly from the kinetic energy in the t-
J model (2) by the exchange of spin excitations induces
the d-wave charge-carrier pairing state, then the electron
pairs with the d-wave symmetry originated from the d-
wave charge-carrier pairing state are due to the charge-
spin recombination, and their condensation reveals the
SC ground-state. Morover, we20 have developed recently
a full charge-spin recombination scheme to fully recom-
bine a charge carrier and a localized spin into a con-
strained electron, where the obtained electron propaga-
tor can give a consistent description of EFS both in the
hole- and electron-doped cuprate superconductors20,25.
Following these previous discussions20,25, the hole diag-
onal and off-diagonal propagators Gf(k, ω) and =†f (k, ω)
of the t-J model (2) in the fermion-spin representation
can be obtained in terms of the full charge-spin recombi-
nation scheme as,
Gf(k, ω) =
1
ω − ε(f)k − Σ(f)1 (k, ω)− [Σ
(f)
2 (k,ω)]
2
ω+ε
(f)
k +Σ
(f)
1 (k,−ω)
,(3a)
=†f (k, ω) =
−Σ(f)2 (k, ω)/[ω + ε(f)k + Σ(f)1 (k,−ω)]
ω − ε(f)k − Σ(f)1 (k, ω)− [Σ
(f)
2 (k,ω)]
2
ω+ε
(f)
k +Σ
(f)
1 (k,−ω)
,(3b)
where ε
(f)
k = −4tγk+4t′γ′k+µ is the hole bare dispersion,
with γk = (coskx + cosky)/2 and γ
′
k = coskxcosky, while
the hole self-energies Σ
(f)
1 (k, ω) in the particle-hole chan-
nel and Σ
(f)
2 (k, ω) in the particle-particle channel can be
evaluated explicitly as,
Σ
(f)
1 (k, ω) =
1
N2
∑
pp′ν=1,2
(−1)ν+1Ω(f)pp′k
×
[
U2fp+k
(
F
(ν)
1fpp′k
ω + ωνpp′ − E(f)p+k
+
F
(ν)
2fpp′k
ω − ωνpp′ − E(f)p+k
)
+ V 2fp+k
(
F
(ν)
1fpp′k
ω − ωνpp′ + E(f)p+k
+
F
(ν)
2fpp′k
ω + ωνpp′ + E
(f)
p+k
)]
,(4a)
Σ
(f)
2 (k, ω) =
1
N2
∑
pp′ν
(−1)νΩ(f)pp′k
∆¯
(f)
Z (p + k)
2E
(f)
p+k
×
[(
F
(ν)
1fpp′k
ω + ωνpp′ − E(f)p+k
+
F
(ν)
2fpp′k
ω − ωνpp′ − E(f)p+k
)
−
(
F
(ν)
1fpp′k
ω − ωνpp′ + E(f)p+k
+
F
(ν)
2fpp′k
ω + ωνpp′ + E
(f)
p+k
)]
, (4b)
respectively, where U2fk = (1 + ε¯
(f)
k /E
(f)
k )/2,
V 2fk = (1 − ε¯(f)k /E(f)k )/2, Ω(f)pp′k =
Z
(f)
F Λ
2
p+p′+kBp′Bp+p′/(4ωp′ωp+p′), Λk = 4tγk − 4t′γ′k,
ωνpp′ = ωp+p′ − (−1)νωp′ , ε¯(f)k = Z(f)F ε(f)k ,
E
(f)
k =
√
ε¯
(f)2
k + | ∆¯(f)Z (k) |2, the single-particle co-
herent weight Z
(f)−1
F = 1 − Σ(f)1o (k, ω = 0)|k=[pi,0], with
Σ
(f)
1o (k, ω) that is the antisymmetric part of Σ
(f)
1 (k, ω),
while ∆¯
(f)
Z (k) = Z
(f)
F ∆¯
(f)(k), with the nonmonotonic
SC gap ∆¯(f)(k) that is directly related to the electron
self-energy Σ
(f)
2 (k, ω) in the static-limit approxima-
tion, and can be obtained as: ∆¯(f)(k) = Σ
(f)
2 (k, 0) =
∆¯(f)[(coskx − cosky)/2 − B(cos2kx − cos2ky)/2], while
the functions,
F
(ν)
1fpp′k = nF(E
(f)
p+k)n
(ν)
1Bpp′ + n
(ν)
2Bpp′ ,
F
(ν)
2fpp′k = [1− nF(E(f)p+k)]n(ν)1Bpp′ + n(ν)2Bpp′ ,
3with n
(ν)
1Bpp′ = 1+nB(ωp′+p)+nB[(−1)ν+1ωp′ ], n(ν)2Bpp′ =
nB(ωp′+p)nB[(−1)ν+1ωp′ ], and nB(ω) and nF(ω) that
are the boson and fermion distribution functions, respec-
tively. The spin excitation spectrum ωk, and function Bk
have been given explicitly in Ref. 26, while the single-
particle coherent weight Z
(f)
F , the gap parameters ∆¯
(f)
and B, the chemical potential, together with other order
parameters have been determined self-consistently.
We now turn to evaluate the electron diagonal and
off-diagonal propagators G(k, ω) and =†(k, ω) of the t-
J model in the SC-state, which is directly related to
the hole diagonal and off-diagonal propagators Gf(k, ω)
and =†f (k, ω) in Eq. (3) in terms of the particle-
hole transformation Clσ → f†l−σ as G(l − l′, t − t′) =
〈〈Clσ(t);C†l′σ(t′)〉〉 = 〈〈f†lσ(t); fl′σ(t′)〉〉 = −Gf(l′ −
l, t′ − t) and =(l − l′, t − t′) = 〈〈Cl↓(t);Cl′↑(t′)〉〉 =
〈〈f†l↑(t); f†l′↓(t′)〉〉 = =†f (l − l′, t − t′). According to
the above hole diagonal and off-diagonal propagators
(3), the electron diagonal and off-diagonal propagators
are therefore obtained as25 G(k, ω) = −Gf(k,−ω) and
=(k, ω) = =†f (k, ω), respectively, with the bare elec-
tron dispersion and electron self-energies that are ob-
tained as εk = −ε(f)k , Σ1(k, ω) = −Σ(f)1 (k,−ω), and
Σ2(k, ω) = Σ
(f)
2 (k, ω), respectively, and then the electron
spectral function A(k, ω) = −2ImG(k, ω) in the SC-state
now can be obtained directly as,
A(k, ω) =
2Γ(k, ω)
[ω − E¯(k, ω)]2 + Γ2(k, ω) , (5)
where the quasiparticle scattering rate Γ(k, ω) and the
renormalized quasiparticle dispersion E¯(k, ω) can be ex-
pressed explicitly as,
Γ(k, ω) = |ImΣ1(k, ω)
− [Σ2(k, ω)]
2ImΣ1(k,−ω)
[ω + εk + ReΣ1(k,−ω)]2 + [ImΣ1(k,−ω)]2
∣∣∣∣ , (6a)
E¯(k, ω) = εk + ReΣ1(k, ω)
+
[Σ2(k, ω)]
2[ω + εk + ReΣ1(k,−ω)]
[ω + εk + ReΣ1(k,−ω)]2 + [ImΣ1(k,−ω)]2 , (6b)
respectively. In this case, the quasiparticle excitation
spectrum I(k, ω) can be obtained in terms of the above
electron spectral function A(k, ω) as,
I(k, ω) = |M(k, ω)|2nF(ω)A(k, ω), (7)
where M(k, ω) is a dipole matrix element, and does not
have any significant energy or temperature dependence27.
In this case, the magnitude of M(k, ω) can be rescaled to
the unit. With the help of this quasiparticle excitation
spectrum, the ARPES autocorrelation in the electron-
doped cuprate superconductors is obtained as17,25,
C¯(q, ω) =
1
N
∑
k
I(k + q, ω)I(k, ω), (8)
where the summation of momentum k is restricted within
the first Brillouin zone (BZ). This ARPES autocorrela-
tion C¯(q, ω) therefore describes the autocorrelation of
the ARPES spectral intensities at two different momenta,
separated by a momentum transfer q, at a fixed energy
ω.
FIG. 1: (Color online) The maps of the quasiparticle excita-
tion spectral intensity in (a) ω = 0 and (b) ω = 12 meV at
δ = 0.12 with T = 0.002J for t/J = −2.5, t′/t = 0.4, and
J = 100 meV.
The expression form in Eq. (8) also shows that
the evolution of the ARPES autocorrelation C¯(q, ω)
with momentum, energy, and doping concentration is
mainly governed by the quasiparticle excitation spec-
trum I(k, ω). For a complete understanding of the na-
ture of the ARPES autocorrelation in the electron-doped
cuprate superconductors, we map firstly the quasiparti-
cle excitation spectral intensity I(k, ω) for the binding
energies (a) ω = 0 and (b) ω = 12 meV at the electron
doping δ = 0.12 with temperature T = 0.002J in Fig.
1, where as in the normal-state case25, the most exotic
features can be summarized as: (a) the quasiparticle ex-
citation spectral weight redistribution due to the strong
electron correlation induces an EFS reconstruction; (b)
however, the most of the spectral weight do not accu-
mulate at around the nodes, but assembles exactly at
around the tips of the Fermi arcs, which in this case co-
incide with the hot spots on EFS; (c) since a large part
of quasiparticles meets at around the eight hot spots,
the scattering wave vectors qi connected with these eight
hot spots form an octet scattering model; (d) these hot
spots with the related octet scattering model formed in
the case of the zero binding energy can persist into the
case of finite binding energies (see Fig. 1b). In particular,
we25 have shown that in the normal-state, the quasipar-
ticle scattering between two hot spots on the straight
Fermi arcs with the characteristic wave vector q1 = QHS
matches well with the corresponding charge-order wave
vector QCD obtained in the resonant X-ray scattering
measurements and STS experimental observations12–14.
Incorporating the present result in the SC-state with
the previous result in the normal-state25, it is therefore
shown that charge order driven by the EFS instability
is developed in the normal-state25, and can persists into
the SC-state, leading to a coexistence of charge order
and superconductivity below Tc. All these exotic features
4are qualitatively similar to the case occurred in the hole-
doped counterparts, and are also well consistent with the
experimental observations on the electron-doped cuprate
superconductors8,12–14. Moreover, the charge-order wave
vector smoothly increases with the increase of the elec-
tron doping25, which is also consistent with the experi-
mental results14. However, it should be emphasized that
the present result of the doping dependence of the charge-
order wave vector in the electron-doped case is in a strik-
ing contrast to the case in the hole-doped side, where the
charge-order wave vector smoothly decreases with the in-
crease of the hole doping28–32.
FIG. 2: (Color online) The maps of the intensity of the
ARPES autocorrelation in (a) ω = 12 meV and (b) ω = 24
meV at δ = 0.12 with T = 0.002J for t/J = −2.5, t′/t = 0.4,
and J = 100 meV. The corresponding surface plots of the
ARPES autocorrelation in the [kx, ky] for (c) ω = 12 meV
and (d) ω = 24 meV.
We now turn to discuss the ARPES autocorrelation
in the electron-doped cuprate superconductors. In Fig.
2, we map the SC-state ARPES autocorrelation C¯(q, ω)
in momentum-space for the binding energies (a) ω = 12
meV and (b) ω = 24 meV at δ = 0.12 with T = 0.002J .
It is thus shown that some discrete spots in C¯(q, ω) ap-
pear, where the joint density of states is highest. To
see this unusual feature more clearly, the surface plots of
C¯(q, ω) in the [kx, ky] plane for the corresponding bind-
ing energies (c) ω = 12 meV and (d) ω = 24 meV at
δ = 0.12 with T = 0.002J are shown in Fig. 2c and Fig.
2d, respectively. Obviously, the sharp ARPES autocor-
relation peaks are located exactly at these correspond-
ing discrete spots in C¯(q, ω). Moreover, these results
in Fig. 1 and Fig. 2 also show that the sharp ARPES
autocorrelation peaks in C¯(q, ω) are directly correlated
with these scattering wave vectors qi connecting the hot
spots on EFS as shown in Fig. 1, similar to the hole-
doped case16,17. As a nature consequence of the energy
dependence of the quasiparticle excitation spectrum, the
positions of the sharp peaks in C¯(q, ω) also vary with
energy. In Fig. 3, we plot the positions of the sharp
peaks in C¯(q, ω) with different energies as a function of
the momentum along (a) the BZ parallel direction for the
scattering wave vectors q1 and q5 and (b) the BZ diag-
onal direction for the scattering wave vectors q3 and q7
at δ = 0.12 for T = 0.002J , where the sharp ARPES au-
tocorrelation peaks disperse smoothly with energy, also
similar to the hoel-doped case16,17.
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FIG. 3: (Color online) The ARPES autocorrelation peaks as
a function of momentum with different energies along (a) the
Brillouin zone parallel direction for the wave vectors q1 and
q5 and (b) the Brillouin zone diagonal direction for the wave
vectors q3 and q7 at δ = 0.12 in T = 0.002J for t/J = −2.5
and t′/t = 0.4.
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FIG. 4: (Color online) The ARPES autocorrelation peaks as
a function of momentum at different doping concentrations
along (a) the Brillouin zone parallel direction for the wave
vectors q1 and q5 and (b) the Brillouin zone diagonal direc-
tion for the wave vectors q3 and q7 in ω = 12 meV with
T = 0.002J for t/J = −2.5, t′/t = 0.4, and J = 100 meV.
On the other hand, these sharp peaks in C¯(q, ω) are
also doping dependent. For a better understanding of
the evolution of the sharp peaks with doping, we plot
the positions of the sharp peaks in C¯(q, ω) at different
doping concentrations as a function of the momentum
along (a) the BZ parallel direction for the scattering wave
vectors q1 and q5 and (b) the BZ diagonal direction for
the scattering wave vectors q3 and q7 in ω = 12 meV
with T = 0.002J in Fig. 4. However, it is surprised that
in a clear contrast to the hole-doped counterparts16,17,
the positions of the sharp ARPES autocorrelation peaks
with the scattering wave vectors q1, q3, q5, and q7 move
5toward to the opposite directions with the increase of the
electron doping.
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FIG. 5: (Color online) (a) The map of the intensity of the
qusiparticle scattering rate and (b) the angular dependence
of the quasiparticle scattering rate on the constant energy
contour in ω = 12 meV at δ = 0.12 with T = 0.002J for
t/J = −2.5, t′/t = 0.4, and J = 100 meV. Inset in (b): the
corresponding experimental result of Pr1.3−xLa0.7CexCuO4
taken from Ref. 12
The essential physics of the EFS reconstruction and the
related octet scattering model with the scattering wave
vectors qi connecting the hot spots shown in Fig. 1 is
the same as in the case of the normal-state25, and can
be also attributed to the momentum-dependence of the
quasiparticle scattering rate Γ(k, ω) in Eq. (5). This fol-
lows a fact that the constant energy contour in Fig. 1 is
determined by ω − E¯(k, ω) = 0, and then the quasipar-
ticle excitation spectral weight on the constant energy
contour is dominated by the inverse of Γ(k, ω). In Fig.
5, we plot (a) the map of the intensity of Γ(k, ω) and
(b) the angular dependence of Γ(k, ω) on the constant
energy contour shown in Fig. 1b for the binding energy
ω = 12 meV at δ = 0.12 with T = 0.002J in comparison
with the corresponding experimental result12 of the an-
gular dependence of Γ(k, ω) observed on the underdoped
Pr1.3−xLa0.7CexCuO4 (inset in b). It thus shows that
as in the normal-state case25, the minimum of Γ(k, ω)
appears exactly at the hot spots. On the other hand,
the maximum of Γ(k, ω) still occurs at the antinode, and
then it decreases smoothly with the shift of the momen-
tum from the antinode to the hot spot. In particular, the
value of Γ(k, ω) at the antinode is always larger than that
at the node. In this case, the suppression of the quasipar-
ticle excitation spectral weight from Γ(k, ω) at the antin-
odal region is much severer than that at the nodal region.
However, Γ(k, ω) reduces lightly the quasiparticle excita-
tion spectral weight at the hot spot region. This angular
dependence of the suppression of the the quasiparticle ex-
citation spectral weight along with the constant energy
contour therefore leads to that the most of the quasi-
particles are accommodated at eight hot spots, and then
these eight hot spots connected by the scattering wave
vectors qi construct an octet scattering model as shown
in Fig. 1. This octet scattering model in turn leads to
that the sharp ARPES autocorrelation peaks with the
scattering wave vectors qi are directly correlated to the
regions of the highest joint density of states.
As in the hole-doped case16,17, there is also an in-
timate connection between the ARPES autocorrelation
and QSI in the electron-doped side. Theoretically, the
QSI experiments in the hole-doped case can be inter-
preted in terms of the phenomenological octet scatter-
ing model by considering the scattering arising from a
single point-like impurity33,34. In particular, the inho-
mogeneous part δρ(q, ω) of the Fourier transform (FT)
local density of states for the hole-doped counterparts
in the presence of a single point-like impurity scatter-
ing potential V˜ = V0δ(r)τ3 has been evaluated based
on the kinetic-energy-driven SC mechanism16, and then
the main features of QSI are qualitatively reproduced.
Following these previous discussions16, δρ(q, ω) for the
electron-doped side in the presence of a single point-like
impurity scattering potential V˜ = V0δ(r)τ3 can be ob-
tained directly in terms of the electron diagonal and off-
diagonal Green’s functions G(k, ω) and =†(k, ω). In Fig.
6a, we plot the momentum-space patterns of δρ(q, ω)
for the binding energy ω = 12 meV at δ = 0.15 with
T = 0.002J in the presence of a strong single point-like
potential scatterer of the strengths V0 = 10 meV. For
a comparison, the corresponding result of the ARPES
autocorrelation for the binding energy ω = 12 meV
at δ = 0.15 with T = 0.002J is also plotted in Fig.
6b. These results show clearly that in a striking anal-
ogy to the hole-doped case, the obtained momentum-
space structure of the δρ(q, ω) patterns with the strong
scattering potential is qualitatively consistent with the
momentum-space structure of the ARPES autocorrela-
tion patterns.
FIG. 6: (Color online) The maps of the intensity of (a) the
Fourier transformed local density of states in the presence of a
strong single point-like potential scatterer of strength V0 = 10
meV and (b) the ARPES autocorrelation in ω = 12 meV at
δ = 0.15 with T = 0.002J for t/J = −2.5, t′/t = 0.4, and
J = 100 meV.
In conclusion, based on the kinetic-energy-driven SC
mechanism, we have studied the ARPES autocorrela-
tion in the electron-doped cuprate superconductors. Our
results show that the strong electron correlation leads
to the EFS reconstruction, where the most of the low-
energy quasiparticles located at around the hot spots
on EFS, and then these hot spots connected by the
scattering wave vectors qi construct an octet scattering
model. In a striking analogy to the hole-doped case, the
6sharp ARPES autocorrelation peaks are directly corre-
lated with the scattering wave vectors qi. In particu-
lar, these sharp ARPES autocorrelation peaks are weakly
dispersive in momentum space. However, in a clear con-
trast to the hole-doped counterparts, the position of the
ARPES autocorrelation peaks move toward to the oppo-
site direction with the increase of doping. The theory
also predicts that the momentum-space structure of the
ARPES autocorrelation patterns in the electron-doped
side is qualitatively consistent with the momentum-space
structure of the QSI patterns, which should be verified
by future ARPES and FT-STS experiments.
Finally, it should be emphasized that as in the
hole-doped case, the strong electron correlation in the
electron-doped cuprate superconductors also leads to the
complicated line-shape in the quasiparticle excitation
spectrum6, such as the striking peak-dip-hump structure
in the quasiparticle excitation spectrum35 and the kinks
in the quasiparticle dispersion36. Moreover, this strong
renormalization of the electrons in turn may induce the
tensile strain37. These and the related issues are under
investigation now.
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